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Abstract

Background

Trans women face disproportionate burden of adverse health outcomes, including mental
health issues. Very little is known about suicidal behavior among trans women in low- and
middle-income settings, such as Brazil. We aimed to estimate the prevalence of lifetime sui-
cidal behavior and to identify its associated factors among Brazilian trans women.

Methods

This was a cross-sectional study conducted among 345 trans women living in Rio de
Janeiro, Brazil. We examined the prevalence of suicidal behavior (ideation and suicide
attempt) and its associated factors using stepwise backward Poisson regression analysis
with robust variance.

Results

Suicidal ideation was present among 47.25% of participants, and the prevalence of lifetime
suicide attempt was 27.25%. Trans women with prior physical violence perpetrated by a
family member had significantly higher prevalence of suicidal ideation (adjusted prevalence
ratios [aPR]1.37), whereas those who reported sex work had lower prevalence ratio of sui-
cidal ideation (aPR 0.76). Suicide attempt was significantly associated with living alone
(aPR 1.48), physical violence by a casual partner (aPR 1.92), and sexual violence by a fam-
ily member (aPR 1.69). Depression was significantly associated with both outcomes (aPR
1.90 for suicidal ideation and aPR 2.21 for suicide attempt).
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Conclusion

Suicidal behavior prevalence rates among Brazilian trans women were alarming and directly
linked to violence and poor mental health. Effective mental health and public health policies
addressing violence against trans women are urgently needed to prevent suicidal behavior
among this highly vulnerable population.

Introduction

Suicidal behavior (both ideation and attempt), defined as self-inflicted violence [1], is an
important public health issue. Overall, 800,000 suicide deaths per year are estimated to occur
worldwide, representing a rate of 10.5 deaths per 100,000 inhabitants. In Brazil, the suicide
mortality rate increased from 4.8 deaths per 100,000 inhabitants in 2000 to 6.5 deaths per
100,000 in 2016 [2]. Suicide attempt has been associated with mental disorders, such as depres-
sive syndromes [3-6]. Suicidal behavior has been found to increase in periods of stress, such as
when people are facing financial problems, personal issues, or receive a severe disease diagno-
sis, among others. Moreover, social isolation and sexual violence contribute to causal pathways
leading to suicidal behavior [7-10].

Vulnerable groups such as trans women have overlapping risks that may increase suicidal
behavior [11-13]. In addition to the increased risk posed by mental health issues and crisis sit-
uations, trans women also face stigmas related to HIV and other sexually transmitted infec-
tions (STI) [14], low self-satisfaction with their bodies and/or gender expression [15], and high
rates of minority stress related to their gender identity, such as discrimination, stigma, and vio-
lence [16, 17]. Suicide attempt rates among trans people ranged from 32% to 50% across coun-
tries, with no Brazilian estimates [18]. Although Brazil ranks first in violent deaths among
trans people worldwide [19], there are limited data on psychological stress due to violence
among Brazilian trans women. This group experience extremely high prevalences of discrimi-
nation and violence (psychological, physical and sexual) from community members, family,
and intimate partners [14, 20, 21] in Brazil. Violence is a potential driver of mental health dis-
tress among trans women, which may lead to depression and other emotional and social prob-
lems. In addition, governmental violence may contribute to mental distress among trans
women. The recent efforts to dismantle the rights of people who are LGBTQI+ in Brazil may
be particularly destabilizing [22-24].

Brazilian data have shown that LGBTQI+ bodies, especially trans individuals, suffer system-
atic attempts to fit them into a binary and cisheteronormative gender culture [25]. Further-
more, social and racial inequalities, a major issue in Brazil, also impact the access to
fundamental rights such as health, education and security. These disparities, combined to gen-
der issues, affect the geographic territories occupied by trans people, such as the place that they
live, buy, or gather together [26-28]. In addition, a substantial proportion of Brazilian trans
women have been estimated to engage in sex work at some point in their lives [14, 29]. The
current conservative tide in Brazil with unrelenting attacks to human rights [23] may further
exacerbate the marginalization and vulnerability of trans women. Despite these aspects, the
impact of interpersonal and government violence on mental health issues among trans women
is understudied in Brazil. To fill this gap, we aimed to estimate the prevalence of suicidal
behavior (suicidal ideation and suicide attempt) and to evaluate its associated factors among
trans women in Rio de Janeiro, Brazil.
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Materials and methods
Design and sample

This is a cross-sectional study on data gathered on Transcender, a Respondent-Driven Sam-
pling survey conducted at the Oswaldo Cruz Foundation (FIOCRUZ) between August 2015
and January 2016, in Rio de Janeiro, Brazil. The Evandro Chagas National Institute of Infec-
tious Diseases (INI) Institutional Review Board (IRB) reviewed and approved the study, and
participants signed informed consent terms prior to any study procedure. Study procedures
are described elsewhere [14]. Briefly, we enrolled participants aged 18 or older, who self-identi-
fied as trans women or a gender identity other than the male sex assigned at birth, and lived in
the city of Rio de Janeiro or its metropolitan area. The current analysis enrolled all participants
with valid results for the main outcomes. Participants answered face-to-face structured inter-
views administered by trained professionals, as well as performed HIV and STT testing, among
others. All participants who had a mental health need identified, including but not limited to
suicidal ideation or attempt, were referred to mental health assessment and care at INI-FIO-
CRUZ or to a referral health service of the Brazilian Public Health System.

Measurements

The following questions (Y/N) assessed our main outcomes: "Have you ever thought about
killing yourself?" (suicidal ideation) and “Have you ever tried to kill yourself?” (suicide
attempt). Demographic covariates included age, self-declared race/color, schooling, self-
reported gender identity, change in official documents, sexual orientation, marital status,
housing situation, profession, and average household income. Housing situation encompassed
three categories: own house, rented and unstable (shelter, somewhere as a favor, at work, or
homeless). The average monthly household income was originally measured in R$ and con-
verted to US$ (US$ 1.00 = R$ 3.89).

We evaluated data on social engagement in LGBTQI+ movements or organizations; dis-
crimination, including at work, at home, and in health care services; binge drinking (6+ alcohol
doses in one occasion); previous psychological, physical and sexual violence; body self-satisfac-
tion; ever use of feminizing hormones, and current sex work. Current HIV status considered
HIV rapid tests performed on the same day of the interview. We used the 10-item Center for
Epidemiologic Studies Depression Scale (CES-D-10) to screen for depression. A 10+ score was
deemed as positive for depression [30].

Statistical analysis

We described the study population and estimated the prevalences and 95% confidence inter-
vals (95%CI) of suicidal ideation and suicide attempt. We calculated crude Prevalence Ratios
(cPR) using different Poisson regression models [31, 32] for each outcome. All variables with a
p-value of 0.20 or less were included in the initial multivariable model. A stepwise backward
Poisson regression analysis with robust variance was used to detect factors associated with the
outcomes and to control for confounding factors. We reached the final model (all variables
with a p-value <0.05) with the adjusted prevalence ratios (aPRs) by removing individually
non-significant covariates. All analyses were performed using Stata SE version 15 [33].

Results

All 345 participants enrolled in the Transcender study had valid data for our main outcomes
and were included in the current analysis. The prevalences of suicidal ideation and suicide
attempt were 47.25% (95%CI 42.00-52.55) and 27.25% (95%CI 22.78-32.21), respectively
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Table 1. Prevalences of lifetime suicidal ideation and suicide attempt and sample characteristics of trans women

in Rio de Janeiro, Brazil, 2015-2016 (n = 345).

Variables N %
Lifetime suicidal ideation 163 47.25
Lifetime suicide attempt 94 27.25
Age
18-24 95 27.54
25-35 145 42.03
36-45 66 19.13
>45 39 11.30
Self-declared race/color
White 79 22.90
Black/Brown 259 75.07
Others 7 2.03
Schooling (years)
0-8 22 6.38
9-12 135 39.13
>12 188 54.49
Changed name in legal documents 9 2.61
Sexual orientation
Heterosexual 326 94.49
Homosexual/Other 19 5.51
Marital status
Single 278/344 80.81
Married or living with partner 66/344 19.19
Living in R]J city 262 75.94
Housing situation
Own house 170 49.28
Rented house 99 28.70
Unstable 76 22.03
Living alone 113 32.75
Current sex work 167 48.41
Average household income (US$)
<130 140/321 43.61
131-260 109/321 33.96
>260 72/321 22.43
Social engagement 94 27.25
Ever discrimination 307/335 91.64
Binge drinking® 303 87.83
Psychological violence 296 85.80
Physical violence 187 54.20
By main partner 55 15.94
By casual partner 20 5.80
By family member/relative 59 17.10
By co-worker 25 7.25
By friends or acquaintances 44 12.75
By client 60 17.39
By police 55 15.94
By unknown person 119 34.49
(Continued)
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Table 1. (Continued)

Variables N %
Sexual violence 164 47.54
By main partner 11 3.19
By casual partner 8 2.32
By family member/relative 44 12.75
By co-worker 2 0.58
By friends or acquaintances 47 13.62
By client 31 8.99
By police 21 6.09
By unknown person 56 16.23
Body self-satisfaction
Very satisfied 87 25.22
A little bit satisfied 147 42.61
A little unsatisfied 86 24.93
Very unsatisfied 25 7.25
Ever hormone use 325 94.20
Depressiond 203 58.84
HIV-positive status 141/345 41.23

https://doi.org/10.1371/journal.pone.0259074.t001

(Table 1). The sample characteristics show that 69.57% of the participants were aged 18 to 35
years, 75.07% self-reported as Black/Brown, 41.51% had up to 12 years of schooling, 94.49%
were heterosexual, and 43.61% earned less than or equal to US$130 per month. 48.41% of par-
ticipants were currently engaging in sex work. Only 25.22% of participants were very satisfied
with their bodies. HIV prevalence was 41.23%. Rates of ever experiencing discrimination, psy-
chological violence, physical and sexual violence were, respectively, 91.64%, 85.80%, 54.20%,
and 47.54%. A positive depression screening occurred in 58.8% (Table 1).

In the initial adjustment model, sexual orientation was positively associated with lifetime
suicidal ideation, and current sex work was negatively associated with the outcome (Table 2).
Living alone and sexual violence by family were factors positively associated with lifetime
attempted suicide (Table 3). Positive depression screening was positively associated with both
outcomes.

In the final adjusted model, trans women currently engaging in sex work had lower PR of
suicidal ideation compared to those not on current sex work (p-value <0.015). Ever suffering
physical violence perpetrated by a family member or relative was positively associated with sui-
cidal ideation (p-value 0.006). Transwomen who were currently living alone (p-value 0.019),
those reporting ever physical violence from a casual partner (p-value 0.002) and ever sexual
violence from a family member or relative (p-value 0.005) had significantly higher PR of sui-
cide attempt in the final adjusted model. Positive depression screening was positively associ-
ated with suicidal ideation and suicide attempt (Table 4).

Discussion

Experiences of suicidal ideation and suicide attempt were alarmingly high among trans
women living in Rio de Janeiro, Brazil. Almost half of the study population reported suicidal
ideation, and 27.2% of trans women had ever attempted suicide. Recently, Malta et al. observed
that suicidality was frequent in focus group discussion conducted with 50 individuals from
sexual and gender minorities in Rio de Janeiro, Brazil [22]. To our knowledge, ours are the
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Table 2. Crude and initial model of adjusted prevalence ratio of lifetime suicidal ideation among trans women in Rio de Janeiro, Brazil, 2015-2016.

Variables PR* (95%CI) p-value aPR" (95%CI) p-value
Age
18-24 Reference - - -
25-35 1.13 (0.87-1.47) 0.339 - -
36-45 0.83 (0.58-1.20) 0.325 - -
>45 0.75 (0.47-1.21) 0.248 - -
Self-declared race/color
White Reference - - -
Black/Brown 0.87 (0.67-1.11) 0.279 - -
Others 1.38 (0.82-2.30) 0.224 - -
Schooling (years)
0-8 0.78 (0.51-1.21) 0.275 - -
9-12 0.90 (0.60-1.36) 0.639 - -
>12 Reference -
Changed name in legal documents 0.70 (0.43-1.12) 0.144 0.68 (0.37-1.27) 0.230
Sexual orientation
Heterosexual Reference - Reference -
Homosexual/Other 1.48 (1.07-2.06) 0.018 1.42 (1.01-2.01) 0.046
Marital status
Single Reference - - -
Married or living with partner 1.16 (0.89-1.50) 0.263 - -
Living in RJ city 0.93 (0.70-1.21) 0.584 - -
Housing situation
Own house Reference - Reference -
Rented house 1.31 (1.01-1.70) 0.036 1.18 (0.91-1.54) 0.212
Unstable 1.32 (1.00-1.75) 0.044 1.10 (0.83-2.01) 0.505
Living alone 1.07 (0.85-1.35) 0.545
Current sex work 0.80 (0.63-1.00) 0.058 0.78 (0.62-0.99) 0.049
Average household income (US$)
<130 1.11 (0.82-1.51) 0.481 - -
131-260 1.01 (0.72-1.40) 0.946 - -
>260 Reference - - -
Social engagement 0.76 (0.60-0.95) 0.015 0.89 (0.70-1.13) 0.356
Ever discrimination 2.34 (0.97-5.64) 0.057 1.67 (0.88-3.17) 0.120
Binge® 1.05 (0.73-1.50) 0.785 - -
Psychological violence 1.42 (0.95-2.12) 0.086 0.99 (0.66-1.48) 0.972
Physical violence 1.38 (1.08-1.74) 0.008 1.01 (0.73-1.41) 0.927
By main partner 1.49 (1.18-1.88) 0.001 1.16 (0.99-1.54) 0.289
By casual partner 1.52 (1.11-2.08) 0.008 1.09 (0.74-1.63) 0.645
By family member/relative 1.52 (1.21-1.91) <0.001 1.22(0.91-1.64) 0.177
By co-worker 1.02 (0.66-1.55) 0.937 - -
By friends or acquaintances 1.18 (0.87-1.59) 0.271 - -
By client 1.25(0.97-1.61) 0.085 0.90 (0.66-1.22) 0.492
By police 1.09 (0.82-1.46) 0.542 - -
By unknown person 1.26 (1.00-1.57) 0.041 1.02 (0.77-1.36) 0.876
Sexual violence 1.26 (1.01-1.58) 0.041 0.99 (0.77-1.25) 0.914
By main partner 1.16 (0.67-2.01) 0.597 - -
By casual partner 0.79 (0.32-1.95) 0.609 - -
(Continued)
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Table 2. (Continued)

Variables
By family member/relative
By co-worker
By friends or acquaintances
By client
By police
By unknown person
Body self-satisfaction
Very satisfied
A little bit satisfied
A little unsatisfied
Very unsatisfied
Ever hormone use
Deprt—:ssiond

HIV-positive status

(a) PR: prevalence ratio

PR* (95%CI) p-value aPR® (95%CI) p-value

1.18 (0.88-1.59) 0.271

2.13 (1.90-2.38) <0.001 1.41 (0.84-2.36) 0.191
1.14 (0.85-1.54) 0.358 -

1.33 (0.98-1.81) 0.062 1.26 (0.92-1.73) 0.153
0.69 (0.37-1.28) 0.242 -

1.11 (0.84-1.48) 0.442 -

Reference - Reference

1.23 (0.90-1.70) 0.191 1.09 (0.79-1.49) 0.590
1.35(0.96-1.89) 0.084 1.04 (0.73-1.48) 0.793
1.79 (1.22-2.62) 0.003 1.34 (0.92-1.95) 0.125
0.94 (0.59-1.48) 0.795 -

1.95 (1,14-2.56) < .001 1.62 (1.22-2.15) 0.001
0.90 (0.71-1.14) 0.388

(b) aPR: adjusted PR (initial model), 95%CI: 95% confidence interval

(c) 6+ alcohol doses in one occasion

(d) CES-D 10 [30].

https://doi.org/10.1371/journal.pone.0259074.t1002

first quantitative results on suicidal behavior among Brazilian trans women and contribute to
fill the dearth of data for this highly vulnerable, marginalized population in Brazil.

Our findings are consistent with data among trans people from other settings. A systematic
review described prevalences of suicidal ideation ranging from 37-81% and suicide attempt
from 18-41% among trans women; most studies identified that at least 50% of participants
reported suicidal ideation and 30% reported a suicide attempt [34]. Another recent systematic
review confirmed the high prevalences of suicidal behavior among trans women [35]. A Latin-
American study observed that 20% and 30% of trans women in Argentina and in the Domini-
can Republic ever attempted suicide [36, 37].

Our data show that suicidal behavior among trans women is much higher than in the gen-
eral population. In a survey conducted in 17 countries, the prevalences of suicidal ideation and
suicide attempt in the overall population were, respectively, 9.2% and 2.7% [38]. LGBTQI
+ people have higher suicide risk compared to the overall population, and trans people have
two-times the risk of suicide behavior compared to other LGBTQI+ groups [39-41]. In addi-
tion, the World Health Organization (WHO) global suicide estimates [5, 42] are much lower
than those observed among trans women. The disproportionately high prevalences of suicide
attempt and suicidal ideation among Brazilian trans women reach epidemic proportions
requiring an urgent targeted public health response.

We identified an association between depression and suicidal behavior, which is consistent
with the literature. Depression is a main predictor of suicidal behaviors in different popula-
tions [34-36, 43-48], including trans women. Depression is also a major mental health prob-
lem among trans women. More than half of participants in a trans-specific cohort in Rio de
Janeiro, Brazil, had a positive depression screening at enrollment [49]. This rate is higher than
observed among U.S. trans women [50-52] and among cisgender women, who had depression
prevalences ranging between 13.2 and 20.2% [53, 54]. Worldwide, 4.4% of people are estimated
to have depression [2]. The high rates of mental health issues, including depression, among
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Table 3. Crude and initial model of adjusted prevalence ratio of lifetime attempted suicide among trans women in Rio de Janeiro, Brazil, 2015-2016.

Variables PR? (95%CI) p-value aPR® (95%CI) p-value
Age (years)
18-24 Reference - Reference -
25-35 1.25 (0.83-1.89) 0.271 1.20 (0.81-1.77) 0.359
36-45 0.86 (0.49-1.50) 0.607 0.80 (0.45-1.42) 0.452
>45 0.58 (0.26-1.31) 0.194 0.56 (0.24-1.31) 0.184
Self-declared race/color
White Reference - - -
Black/Brown 1.01 (0.67-1.54) 0.938 - -
Others 1.61 (0.63-4.09) 0.315 - -
Schooling (years)
0-8 0.95 (0.49-1.85) 0.891 - -
9-12 0.77 (0.39-1.48) 0.437 - -
>12 Reference - - -
Changed name in legal documents 2.49 (0.39-15.98) 0.336 - -
Sexual orientation
Heterosexual Reference - - -
Homosexual/Other 1.17 (0.59-2.32) 0.654 - -
Marital status
Single Reference - - -
Married or living with partner 1.21 (0.80-1.81) 0.353 - -
Living in RJ city 0.85 (0.55-1.31) 0.467
Housing situation
Own house Reference - Reference -
Rented house 1.53 (1.01-2.29) 0.042 0.98 (0.64-1.50) 0.933
Unstable 1.61 (1.05-2.47) 0.027 1.10 (0.71-1.72) 0.655
Living alone 1.52 (1.08-2.14) 0.016 1.60 (1.12-2.27) 0.008
Current sex work 0.90 (0.63-1.27) 0.546 - -
Average household income (US$)
<130 1.15 (0.72-1.83) 0.538 - -
131-260 0.94 (0.56-1.55) 0.807 - -
>260 Reference - - -
Social engagement 0.69 (0.49-0.98) 0.040 0.83 (0.57-1.21) 0.347
Ever discrimination 5.46 (0.80-37.19) 0.083 2.35 (0.60-9.18) 0.219
Binge drinking® 1.49 (0.77-2.85) 0.229 - -
Psychological violence 1.56 (0.84-2.90) 0.156 0.76 (0.39-1.45) 0.409
Physical violence 1.56 (1.08-2.25) 0.017 1.23(0.72-2.11) 0.447
By main partner 1.61 (1.10-2.35) 0.014 0.93 (0.59-1,47) 0.761
By casual partner 2.15(1.39-3.34) 0.001 1.59 (0.83-3.06) 0.158
By family member/relative 1.57 (1.07-2.29) 0.019 0.87 (0.55-1.38) 0.551
By co-worker 1.87 (1.19-2.93) 0.006 1.25 (0.65-2.41) 0.497
By friends or acquaintances 1.40 (0.90-2.17) 0.127 0.96 (0.60-1.51) 0.854
By client 1.28 (0.85-1.93) 0.231 - -
By police 1.42 (0.95-2.12) 0.084 0.94 (0.60-1.46) 0.779
By unknown person 1.29 (0.91-1.82) 0.153 0.85 (0.55-1.32) 0.476
Sexual violence 1.70 (1.19-2.42) 0.004 1.29 (0.84-2.71) 0.233
By main partner 1.70 (0.87-3.34) 0.120 1.51 (0.84-2.72) 0.164
By casual partner 1.39 (0.56-3.46) 0.481 - -
(Continued)
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Table 3. (Continued)

Variables PR? (95%CI) p-value aPR" (95%CI) p-value
By family member/relative 1.85 (1.26-2.70) 0.002 1.56 (1.01-2.43) 0.046
By co-worker 1.84 (0.45-7.46) 0.391 - -
By friends or acquaintances 1.30 (0.83-2.02) 0.244 - -
By client 1.20 (0.70-2.07 0.499 - -
By police 1.05 (0.52-2.12) 0.887 - -
By unknown person 1.22 (0.79-1.87) 0.357 - -
Body self-satisfaction

Very satisfied Reference - Reference -

A little bit satisfied 1.41 (0.87-2.29) 0.160 1.26 (0.78-2.03) 0.336
A little unsatisfied 1.34 (0.79-2.30) 0.272 1.02 (0.57-1.82) 0.940
Very unsatisfied 1.74 (0.89-3.38) 0.103 1.11 (0.58-2.11) 0.738
Ever hormone use 1.38 (0.56-3.38) 0.476 - -
Depression® 2.43 (1.57-3.76) <0.001 1.90 (1.18-3.06) 0.008
HIV-positive status 0.96 (0.67-1.37) 0.818 - -

(a) PR: prevalence ratio

(b) aPR: adjusted PR (initial model), 95%CI: 95% confidence interval

(c) 6+ alcohol doses in one occasion

(d) CES-D 10 [30].

https://doi.org/10.1371/journal.pone.0259074.t003

Table 4. Final model of predictors of lifetime suicidal ideation and attempted suicide among trans women in Rio de Janeiro, Brazil, 2015-2016.

trans women are closely connected to the adversity they face in their daily lives. The pervasive
discrimination against trans women in traditional contexts that deny gender identity diversity
contributes to internalized transphobia and poor social determinants of health preventing

access to education, employment, housing and fundamental human rights [23].

We also found an association between suicidal behavior and physical and sexual violence
from partners and family members, which is consistent with other studies [55, 56]. Violence
experience may trigger mental health issues, including depression. In addition, the synergistic

interaction of physical and sexual violence with daily discrimination likely exceeds trans wom-

en’s coping capacity and heightens risk for depression and anxiety [56-58].

In our study, trans women living alone had significantly higher prevalence of suicide
attempt. Social isolation has been associated with suicidal behavior [59, 60]. Long-lasting lone-
liness is associated with adverse health outcomes, including depression and suicidal behavior

Variables aPR? (95%CI) p-value aPR? (95%CI) p-value
Living alone - - 1.48 (1.06-2.06) 0.019
Current sex work 0.76 (.61 - .95) 0.015 - -
Physical violence - - - -

By casual partner - - 1.92 (1.28-2.88) 0.002
By family member/relative 1.37 (1.09-1.71) 0.006 - -
Sexual violence - - - -

By family member/relative - - 1.69 (1.17-2.44) 0.005
Depression” 1.90 (1.44-2.51) <0.001 221 (1.42-3.43) <0.001

(a) aPR: adjusted PR, 95%CI: 95% confidence interval

(b) CES-D 10 [30].

https://doi.org/10.1371/journal.pone.0259074.t1004
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[61]. Levi et al. [62] analyzed the relationship between loneliness and suicidal behavior and
identified that the levels of intimate communication were significantly lower among lonely
individuals when compared to controls. These authors also found that people with high suicide
attempt potential had lower levels of interaction and were lonelier. Limited social interaction
may also affect the regulation of pain and psychological distress and may pose a higher risk for
suicidal behavior [63].

Denial of basic human rights is common among Brazil trans women [23]. This may ulti-
mately contribute to the high suicidality found in this analysis. Trans women in Brazil experi-
ence high exposure to violence and low access to services that affirm their gender, such as
access to changes on official documents [14], which increase suicidal behaviors [37, 64]. These
barriers represent systematic denials of social rights and are potential consequences of a binar-
ist and cisheteronormative culture [65].

The negative association between current sex work and lifetime suicidal ideation identified
in our analysis contrasts with results from other studies. U.S. data showed higher prevalence of
suicide attempt in trans women who were sex workers [66]. In Brazil, trans women often rely
on sex work as their sole income option. In our sample, 80% of the participants had ever
engaged in sex work, although only ~48% currently reported sex work. Despite being a vulner-
able group worldwide, Brazilian trans women live in disproportionate deleterious conditions
that exacerbate their vulnerabilities. Brazil ranks first countries in trans women murders
worldwide [19].

A stigmatizing, gender binary and cisheteronormative culture, combined with public poli-
cies that notably overlook trans people [23], decrease job opportunities and exclude trans
women from the formal labor market. Sex work may be an indirect measure of income among
trans women, and those not engaging in sex work may actually face a worst economic situa-
tion, which could partially explain its association with suicidal behavior. In addition, sex work
may potentially be perceived as part of gender affirmation and contribute to reduced psycho-
logical suffering despite the oppression, discrimination and risks related to it. As it directly
involves the recognition of trans bodies and the desire for them, sex work may acting as an ele-
ment of social support, as hypothesized by Sevelius [67]. Prior studies have indicated passing
(hereby considering the degree to which trans people are socially perceived as the gender with
which they identify) as an important element for decreased violence and social inclusion [68].
Nevertheless, understanding these complex interactions needs a more in-depth examination
in future research among trans women.

This study has some limitations. First, its cross-sectional design inherent has possible
reverse causality bias. In addition, we did not use specific scales to measure violence and sui-
cidal behavior. Also, the Transcender study was not specifically designed to assess suicide [14]
and did not address important aspects related to suicide, such as access to mental health ser-
vices. Finally, our sample may not represent all trans women, as such our results may not be
generalizable to the whole population. Nevertheless, we identified alarming rates of suicidal
behavior among Brazilian trans women, directly linked to violence and poor mental health.

Although the Brazilian health system is universal and every person has the right to access its
health units, trans people have countless barriers to accessing health in the country [69]. Dis-
crimination constantly threatens trans women’s rights, including access to health. Our find-
ings shed some light on the intricated relations between socioeconomic aspects, as well as the
multiple expressions of structural violence [70], and mental health issues among trans women.
Strategies to reduce suicide in trans people should focus not only on qualified care and effec-
tive access to the health system, but also on providing social support and ensuring the rights of
trans women. Effective mental health policies and interventions to address violence against
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trans women are urgently needed to prevent suicidal behavior with the effective inclusion of
this population group in the health system.

Supporting information

S1 File.
(XLSX)

Acknowledgments

We acknowledge all the Transcender team and participants.

Author Contributions

Conceptualization: Ricardo de Mattos Russo Rafael, Emilia Moreira Jalil, Cristiane Regina
Vinissius de Castro, Erin C. Wilson, Michelle Ramos, Ronaldo Ismério Moreira, Valdiléa
Gongalves Veloso, Beatriz Gilda Jegerhorn Grinsztejn, Luciane de Souza Velasque.

Data curation: Ricardo de Mattos Russo Rafael, Emilia Moreira Jalil, Ronaldo Ismério Mor-
eira, Luciane de Souza Velasque.

Formal analysis: Ricardo de Mattos Russo Rafael, Emilia Moreira Jalil, Paula Mendes Luz,
Michelle Ramos, Ronaldo Ismério Moreira, Beatriz Gilda Jegerhorn Grinsztejn, Luciane de
Souza Velasque.

Funding acquisition: Ricardo de Mattos Russo Rafael, Beatriz Gilda Jegerhorn Grinsztejn.
Investigation: Laylla Monteiro, Valdiléa Gongalves Veloso.

Methodology: Ricardo de Mattos Russo Rafael, Emilia Moreira Jalil, Erin C. Wilson, Valdiléa
Gongalves Veloso, Beatriz Gilda Jegerhorn Grinsztejn, Luciane de Souza Velasque.

Project administration: Beatriz Gilda Jegerhorn Grinsztejn.
Resources: Ricardo de Mattos Russo Rafael, Beatriz Gilda Jegerhorn Grinsztejn.

Supervision: Emilia Moreira Jalil, Cristiane Regina Vinissius de Castro, Laylla Monteiro, Bea-
triz Gilda Jegerhorn Grinsztejn.

Validation: Ronaldo Ismério Moreira, Luciane de Souza Velasque.

Writing - original draft: Ricardo de Mattos Russo Rafael, Emilia Moreira Jalil, Michelle
Ramos, Luciane de Souza Velasque.

Writing - review & editing: Ricardo de Mattos Russo Rafael, Emilia Moreira Jalil, Paula Men-
des Luz, Cristiane Regina Vinissius de Castro, Erin C. Wilson, Laylla Monteiro, Michelle
Ramos, Ronaldo Ismério Moreira, Valdiléa Gongalves Veloso, Beatriz Gilda Jegerhorn
Grinsztejn, Luciane de Souza Velasque.

References

1. Krug EG, Dahlberg LL, Mercy JA, Zwi AB, Lozano R, editors. World report on violence and health.
Geneva: World Health Organization; 2002.

2. World health Organization. Depression and other common mental disorders: Global Health Estimates.
WHO 2017. www.who.int/mental_health/management/depression/prevalence_global_health_
estimates/en/ (accessed June 16, 2017).

3. Haukka J, Suominen K, Partonen T, L&nnqvist J. Determinants and outcomes of serious attempted sui-
cide: A nationwide study in Finland, 1996—2003. Am J Epidemiol 2008; 167:1155-63. https://doi.org/10.
1093/aje/kwn017 PMID: 18343881

PLOS ONE | https://doi.org/10.1371/journal.pone.0259074  October 22, 2021 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0259074.s001
http://www.who.int/mental_health/management/depression/prevalence_global_health_estimates/en/
http://www.who.int/mental_health/management/depression/prevalence_global_health_estimates/en/
https://doi.org/10.1093/aje/kwn017
https://doi.org/10.1093/aje/kwn017
http://www.ncbi.nlm.nih.gov/pubmed/18343881
https://doi.org/10.1371/journal.pone.0259074

PLOS ONE

Suicidal behavior among trans women

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Bostwick JM, Pankratz VS. Affective disorders and suicide risk: A reexamination. Am J Psychiatry
2000; 157:1925-32. https://doi.org/10.1176/appi.ajp.157.12.1925 PMID: 11097952

Turecki G, Brent DA. Suicide and suicidal behaviour. Lancet (London, England) 2016; 387:1227-39.
https://doi.org/10.1016/S0140-6736(15)00234-2 PMID: 26385066

Bradvik L. Suicide risk and mental disorders. Int J Environ Res Public Health 2018;15. https://doi.org/
10.3390/ijerph15092028 PMID: 30227658

Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner TE. The Interpersonal The-
ory of Suicide. Psychol Rev 2010; 117:575-600. https://doi.org/10.1037/a0018697 PMID: 20438238

Overholser JC, Braden A, Dieter L. Understanding suicide risk: identification of high-risk groups during
high-risk times. J Clin Psychol 2012; 68:349—-61. https://doi.org/10.1002/jclp.20859 PMID: 22140004

Huen JMY, Ip BYT, Ho SMY, Yip PSF. Hope and hopelessness: The role of hope in buffering the impact
of hopelessness on suicidal ideation. PLoS One 2015; 10:1-18. https://doi.org/10.1371/journal.pone.
0130073 PMID: 26107687

Price M, Hides L, Cockshaw W, Staneva AA, Stoyanov SR. Young love: Romantic concerns and asso-
ciated mental health issues among adolescent help-seekers. Behav Sci (Basel) 2016; 6:7—10. https:/
doi.org/10.3390/bs6020009 PMID: 27164149

Hottes TS, Bogaert L, Rhodes AE, Brennan DJ, Gesink D. Lifetime prevalence of suicide attempts
among sexual minority adults by study sampling strategies: A systematic review and meta-analysis. Am
J Public Health 2016; 106:e1-12. https://doi.org/10.2105/AJPH.2016.303088 PMID: 27049424

Miranda-Mendizabal A, Castellvi P, Parés-Badell O, Almenara J, Alonso |, Blasco MJ, et al. Sexual ori-
entation and suicidal behaviour in adolescents and young adults: Systematic review and meta-analysis.
BrJ Psychiatry 2017; 211:77-87. https://doi.org/10.1192/bjp.bp.116.196345 PMID: 28254960

Annor FB, Clayton HB, Gilbert LK, Ivey-Stephenson AZ, Irving SM, David-Ferdon C, et al. Sexual Orien-
tation Discordance and Nonfatal Suicidal Behaviors in U.S. High School Students. Am J Prev Med
2018; 54:530-8. https://doi.org/10.1016/j.amepre.2018.01.013 PMID: 29449136

Grinsztejn B, Jalil EM, Monteiro L, Velasque L, Moreira RI, Garcia ACF, et al. Unveiling of HIV dynamics
among transgender women: a respondent-driven sampling study in Rio de Janeiro, Brazil. Lancet HIV
2017; 4:e169-76. https://doi.org/10.1016/S2352-3018(17)30015-2 PMID: 28188030

Bailey L, Ellis SJ, McNeil J. Suicide risk in the UK Trans population and the role of gender transition in
decreasing suicidal ideation and suicide attempt. Ment Heal Rev J 2014; 19:209-20. https://doi.org/10.
1108/MHRJ-05-2014-0015.

Perez-Brumer A, Day JK, Russell ST, Hatzenbuehler ML. Prevalence and Correlates of Suicidal Idea-
tion Among Transgender Youth in California: Findings From a Representative, Population-Based Sam-
ple of High School Students. J Am Acad Child Adolesc Psychiatry 2017; 56:739—46. https://doi.org/10.
1016/j.jaac.2017.06.010 PMID: 28838578

Wolford-Clevenger C, Cannon CJ, Flores LY, Smith PN, Stuart GL. Suicide Risk among Transgender
People: A Prevalent Problem in Critical Need of Empirical and Theoretical Research. Violence Gend
2017; 4:69-72. https://doi.org/10.1089/vio.2017.0006 PMID: 29062859

Virupaksha HG, Muralidhar D, Ramakrishna J. Suicide and suicidal behavior among transgender per-
sons. Indian J Psychol Med 2016; 38:505-9. https://doi.org/10.4103/0253-7176.194908 PMID:
28031583

Europe Transgender. TMM Update Trans Day of Remembrance 2018. Germany 2018. https:/
transrespect.org/en/tmm-update-trans-day-of-remembrance-2018/ (accessed May 30, 2020).

Carrara S, Ramos S, Medrado B, Vieira N. Politica, Direitos, Violéncia e Homossexualidade Pesquisa
5a Parada da Diversidade—Pernambuco 2006. Rio de Janeiro: CEPESC; 2007.

Carrara S, Ramos S, Simdes JA, Regina F. Politica, Direitos, Violéncia e Homossexualidade Pesquisa
9a Parada do Orgulho GLBT-Sa0 Paulo 2005. 2006.

Malta M, Gomes de Jesus J, LeGrand S, Seixas M, Benevides B, Silva M das D, et al. ‘Our life is point-
less ... ": Exploring discrimination, violence and mental health challenges among sexual and gender
minorities from Brazil. Glob Public Health 2020; 0:1-16. https://doi.org/10.1080/17441692.2020.
1767676.

Montenegro L, Velasque L, LeGrand S, Whetten K, de Mattos Russo Rafael R, Malta M. Public Health,
HIV Care and Prevention, Human Rights and Democracy at a Crossroad in Brazil. AIDS Behav 2020;
24:1—4. https://doi.org/10.1007/s10461-019-02470-3 PMID: 30903450

Malta M, Silva AB, LeGrand S, Whetten K, Wells S. HIV/AIDS, human rights, and transgender people in
Latin America. Lancet Public Heal 2019; 4:e279. https://doi.org/10.1016/S2468-2667(19)30082-9.

Smith CA. Putting Prostitutes in Their Place. Latin American Perspectives 2013; 41(1):107—123. https:/
doi.org/10.1177/0094582x13492141

PLOS ONE | https://doi.org/10.1371/journal.pone.0259074  October 22, 2021 12/15


https://doi.org/10.1176/appi.ajp.157.12.1925
http://www.ncbi.nlm.nih.gov/pubmed/11097952
https://doi.org/10.1016/S0140-6736%2815%2900234-2
http://www.ncbi.nlm.nih.gov/pubmed/26385066
https://doi.org/10.3390/ijerph15092028
https://doi.org/10.3390/ijerph15092028
http://www.ncbi.nlm.nih.gov/pubmed/30227658
https://doi.org/10.1037/a0018697
http://www.ncbi.nlm.nih.gov/pubmed/20438238
https://doi.org/10.1002/jclp.20859
http://www.ncbi.nlm.nih.gov/pubmed/22140004
https://doi.org/10.1371/journal.pone.0130073
https://doi.org/10.1371/journal.pone.0130073
http://www.ncbi.nlm.nih.gov/pubmed/26107687
https://doi.org/10.3390/bs6020009
https://doi.org/10.3390/bs6020009
http://www.ncbi.nlm.nih.gov/pubmed/27164149
https://doi.org/10.2105/AJPH.2016.303088
http://www.ncbi.nlm.nih.gov/pubmed/27049424
https://doi.org/10.1192/bjp.bp.116.196345
http://www.ncbi.nlm.nih.gov/pubmed/28254960
https://doi.org/10.1016/j.amepre.2018.01.013
http://www.ncbi.nlm.nih.gov/pubmed/29449136
https://doi.org/10.1016/S2352-3018%2817%2930015-2
http://www.ncbi.nlm.nih.gov/pubmed/28188030
https://doi.org/10.1108/MHRJ-05-2014-0015
https://doi.org/10.1108/MHRJ-05-2014-0015
https://doi.org/10.1016/j.jaac.2017.06.010
https://doi.org/10.1016/j.jaac.2017.06.010
http://www.ncbi.nlm.nih.gov/pubmed/28838578
https://doi.org/10.1089/vio.2017.0006
http://www.ncbi.nlm.nih.gov/pubmed/29062859
https://doi.org/10.4103/0253-7176.194908
http://www.ncbi.nlm.nih.gov/pubmed/28031583
https://transrespect.org/en/tmm-update-trans-day-of-remembrance-2018/
https://transrespect.org/en/tmm-update-trans-day-of-remembrance-2018/
https://doi.org/10.1080/17441692.2020.1767676
https://doi.org/10.1080/17441692.2020.1767676
https://doi.org/10.1007/s10461-019-02470-3
http://www.ncbi.nlm.nih.gov/pubmed/30903450
https://doi.org/10.1016/S2468-2667(19)30082-9
https://doi.org/10.1177/0094582x13492141
https://doi.org/10.1177/0094582x13492141
https://doi.org/10.1371/journal.pone.0259074

PLOS ONE

Suicidal behavior among trans women

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

Moura T, Cerdeira L. Re-Thinking gender, artivism, and choices. Cultures of equiality emerging from
urban peripheries. Front Sociol 2021; 6:637564. https://doi.org/10.3389/fsoc.2021.637564 PMID:
33869585

Spizzirri G, Eufrasio R, Lima MCP, Nunes HRC, Kreukels BPC, Steensma TD, et al. Proportion of peo-
ple identifed as transgender and non-binary gender in Brazil. Scientific reports. 2011; 11:2240. https:/
doi.org/10.1038/s41598-021-81411-4

Mann Carey AL. Racialized gendered violence: ‘domestic’ violence, black women and genocide in Bra-
zil (Doctoral dissertation). The University of Texas at Astim; 2014. Available from: https://repositories.
lib.utexas.edu/handle/2152/27192

Associacédo Nacional de Travestis e Transexuais (ANTRA). Mapa dos assassinatos de travestis e
transexuais no Brasil em 2017 [INTERNET]. ANTRA; 2018. Available from: https://antrabrasil.files.
wordpress.com/2018/01/relatc3b3rio-mapados-assassinatos-2017-antra6.pdf [Accessed on 2 October
2018].

Bjorgvinsson T, Kertz SJ, Bigda-Peyton JS, McCoy KL, Aderka IM. Psychometric Properties of the
CES-D-10 in a Psychiatric Sample. Assessment 2013; 20:429-36. https://doi.org/10.1177/
1073191113481998 PMID: 23513010

Barros AJD, Hirakata VN. Alternatives for logistic regression in cross-sectional studies: An empirical
comparison of models that directly estimate the prevalence ratio. BMC Med Res Methodol 2003; 3:1—
13. https://doi.org/10.1186/1471-2288-3-1 PMID: 12515580

Coutinho LMS, Scazufca M, Menezes PR. Methods for estimating prevalence ratios in cross-sectional
studies. Rev Saslde Publica 2008. 32(6):992—-8. http://dx.doi.org/10.1590/S0034-
89102008000600003 PMID: 19009156

StataCorp. Stata Statistical Software: Release 15 2017.

Marshall E, Claes L, Bouman WP, Witcomb GL, Arcelus J. Non-suicidal self-injury and suicidality in
trans people: A systematic review of the literature. Int Rev Psychiatry 2016; 28:58—69. https://doi.org/
10.3109/09540261.2015.1073143 PMID: 26329283

Wolford-Clevenger C, Frantell K, Smith PN, Flores LY, Stuart GL. Correlates of suicide ideation and
behaviors among transgender people: A systematic review guided by ideation-to-action theory. Clin
Psychol Rev 2018; 63:93—105. https://doi.org/10.1016/j.cpr.2018.06.009 PMID: 29960203

Budhwani H, Hearld KR, Milner AN, Charow R, McGlaughlin EM, Rodriguez-Lauzurique M, et al. Trans-
gender Women’s Experiences with Stigma, Trauma, and Attempted Suicide in the Dominican Republic.
Suicide Life-Threatening Behav 2018; 48:788-96. https://doi.org/10.1111/sltb.12400.

Marshall BDL, Socias ME, Kerr T, Zalazar V, Sued O, Aristegui |. Prevalence and correlates of lifetime
suicide attempts among transgender persons in argentina. J Homosex 2016; 63:955-67. https://doi.
org/10.1080/00918369.2015.1117898 PMID: 26566683

Nock MK, Borges G, Bromet EJ, Alonso J, Angermeyer M, Beautrais A, et al. Cross-national prevalence
and risk factors for suicidal ideation, plans and attempts. Br J Psychiatry 2008; 192:98-105. https://doi.
org/10.1192/bjp.bp.107.040113 PMID: 18245022

Haas AP, Eliason M, Mays VM, Mathy RM, Cochran SD, D’Augelli AR, et al. Suicide and suicide risk in
lesbian, gay, bisexual, and transgender populations: Review and recommendations. J Homosex 2011;
58:10-51. https://doi.org/10.1080/00918369.2011.534038 PMID: 21213174

Irwin JA, Coleman JD, Fisher CM, Marasco VM. Correlates of Suicide Ideation Among LGBT Nebras-
kans. J Homosex 2014; 61:1172-91. hitps://doi.org/10.1080/00918369.2014.872521 PMID: 24344775

Mcneil J, Ellis S, Eccles F. Suicide in Trans Populations: A Systematic Review of Prevalence and Corre-
lates. Psychol Sex Orientat Gend Identity 2017; 4. https://doi.org/10.1037/sgd0000235.

World Health Organization. World Health Statistics 2018: Monitoring Health for the SDGs (Sustainable
Development Goals). vol. 3.2018. https://doi.org/10.18041/2382-3240/saber.2010v5n1.2536.

Tebbe EA, Moradi B. Suicide risk in trans populations: An application of minority stress theory. J Couns
Psychol 2016; 63:520-33. https://doi.org/10.1037/cou0000152 PMID: 27089059

Adams N, Hitomi M, Moody C. Varied reports of adult transgender suicidality: Synthesizing and describ-
ing the peer-reviewed and gray literature. Transgender Heal 2017; 2:60-75. https://doi.org/10.1089/
trgh.2016.0036 PMID: 28861548

Mortier P, Cuijpers P, Kiekens G, Auerbach RP, Demyttenaere K, Green JG, et al. The prevalence of
suicidal thoughts and behaviours among college students: A meta-analysis. Psychol Med 2018;
48:554-65. https://doi.org/10.1017/S0033291717002215 PMID: 28805169

Bachmann S. Epidemiology of suicide and the psychiatric perspective. Int J Environ Res Public Health
2018; 15:1-23. https://doi.org/10.3390/ijerph15071425 PMID: 29986446

PLOS ONE | https://doi.org/10.1371/journal.pone.0259074  October 22, 2021 13/15


https://doi.org/10.3389/fsoc.2021.637564
http://www.ncbi.nlm.nih.gov/pubmed/33869585
https://doi.org/10.1038/s41598-021-81411-4
https://doi.org/10.1038/s41598-021-81411-4
https://repositories.lib.utexas.edu/handle/2152/27192
https://repositories.lib.utexas.edu/handle/2152/27192
https://antrabrasil.files.wordpress.com/2018/01/relatc3b3rio-mapados-assassinatos-2017-antra6.pdf
https://antrabrasil.files.wordpress.com/2018/01/relatc3b3rio-mapados-assassinatos-2017-antra6.pdf
https://doi.org/10.1177/1073191113481998
https://doi.org/10.1177/1073191113481998
http://www.ncbi.nlm.nih.gov/pubmed/23513010
https://doi.org/10.1186/1471-2288-3-1
http://www.ncbi.nlm.nih.gov/pubmed/12515580
http://dx.doi.org/10.1590/S0034-89102008000600003
http://dx.doi.org/10.1590/S0034-89102008000600003
http://www.ncbi.nlm.nih.gov/pubmed/19009156
https://doi.org/10.3109/09540261.2015.1073143
https://doi.org/10.3109/09540261.2015.1073143
http://www.ncbi.nlm.nih.gov/pubmed/26329283
https://doi.org/10.1016/j.cpr.2018.06.009
http://www.ncbi.nlm.nih.gov/pubmed/29960203
https://doi.org/10.1111/sltb.12400
https://doi.org/10.1080/00918369.2015.1117898
https://doi.org/10.1080/00918369.2015.1117898
http://www.ncbi.nlm.nih.gov/pubmed/26566683
https://doi.org/10.1192/bjp.bp.107.040113
https://doi.org/10.1192/bjp.bp.107.040113
http://www.ncbi.nlm.nih.gov/pubmed/18245022
https://doi.org/10.1080/00918369.2011.534038
http://www.ncbi.nlm.nih.gov/pubmed/21213174
https://doi.org/10.1080/00918369.2014.872521
http://www.ncbi.nlm.nih.gov/pubmed/24344775
https://doi.org/10.1037/sgd0000235
https://doi.org/10.18041/2382-3240/saber.2010v5n1.2536
https://doi.org/10.1037/cou0000152
http://www.ncbi.nlm.nih.gov/pubmed/27089059
https://doi.org/10.1089/trgh.2016.0036
https://doi.org/10.1089/trgh.2016.0036
http://www.ncbi.nlm.nih.gov/pubmed/28861548
https://doi.org/10.1017/S0033291717002215
http://www.ncbi.nlm.nih.gov/pubmed/28805169
https://doi.org/10.3390/ijerph15071425
http://www.ncbi.nlm.nih.gov/pubmed/29986446
https://doi.org/10.1371/journal.pone.0259074

PLOS ONE

Suicidal behavior among trans women

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Bridern J, Stahli A, Gysin-Maillart A, Michel K, Reisch T, Jobes DA, et al. Reasons for living and dying
in suicide attempters: A two-year prospective study. BMC Psychiatry 2018; 18:1-9. https://doi.org/10.
1186/512888-017-1517-6 PMID: 29304757

Butler A, Young JT, Kinner SA, Borschmann R. Self-harm and suicidal behaviour among incarcerated
adults in the Australian Capital Territory Amanda Perry. Heal Justice 2018;6. https://doi.org/10.1186/
s40352-018-0071-8.

Ferreira AC, Coelho L, Jalil E, Luz P, Friedman R, Guimaraes M-R, et al. Transcendendo: A Cohort
Study of HIV-Infected and Uninfected Transgender Women in Rio de Janeiro, Brazil. Transgender Heal
2019; 4:107-17. https://doi.org/10.1089/trgh.2018.0063 PMID: 30972370

Nuttbrock L, Bockting W, Rosenblum A, Hwahng S, Mason M, Macri M, et al. Gender abuse, depressive
symptoms, and HIV and other sexually transmitted infections among male-to-female transgender per-
sons: A three-year prospective study. Am J Public Health 2013; 103:300-7. https://doi.org/10.2105/
AJPH.2011.300568 PMID: 22698023

Nemoto T, Bodeker B, lIwamoto M, Sakata M. Practices of receptive and insertive anal sex among
transgender women in relation to partner types, sociocultural factors, and background variables. AIDS
Care—Psychol Socio-Medical Asp AIDS/HIV 2014; 26:434—-40. https://doi.org/10.1080/09540121.
2013.841832.

Mak J, Shires D, Zhang Q, Prieto L, Ahmedani B, Kattari L, et al. Suicide Attempts Among a Cohort of
Transgender and Gender Diverse People. Am J Prev Med 2020. https://doi.org/10.1016/j.amepre.
2020.03.026 PMID: 32798005

Fleck MP de A, Barros da Silva Lima AF, Louzada, Schestasky G, Henriques A, Borges VR, et al. Asso-
ciation of depressive symptoms and social functioning in primary care service, Brazil. Rev Saude
Publica 2002; 36:431-8. https://doi.org/10.1590/s0034-89102002000400008 PMID: 12364916

Munhoz TN, Nunes BP, Wehrmeister FC, Santos IS, Matijasevich A. A nationwide population-based
study of depression in Brazil. J Affect Disord 2016; 192:226-33. https://doi.org/10.1016/j.jad.2015.12.
038 PMID: 26748738

Rood BA, Puckett JA, Pantalone DW, Bradford JB. Predictors of suicidal ideation in a statewide sample
of transgender individuals. LGBT Heal 2015; 2:270-5. https://doi.org/10.1089/Igbt.2013.0048.

Bauer GR, Scheim Al, Pyne J, Travers R, Hammond R. Intervenable factors associated with suicide
risk in transgender persons: A respondent driven sampling study in Ontario, Canada Health behavior,
health promotion and society. BMC Public Health 2015;15. https://doi.org/10.1186/s12889-015-1378-1
PMID: 25605404

Bockting WO, Miner MH, Swinburne Romine RE, Hamilton A, Coleman E. Stigma, mental health, and
resilience in an online sample of the US transgender population. Am J Public Health 2013; 103:943-51.
https://doi.org/10.2105/AJPH.2013.301241 PMID: 23488522

Gamarel KE, Reisner SL, Laurenceau J-P, Nemoto T, Operario D. Gender minority stress, mental
health, and relationship quality: a dyadic investigation of transgender women and their cisgender male
partners. J Fam Psychol JFP J Div Fam Psychol Am Psychol Assoc (Division 43) 2014; 28:437—-47.
https://doi.org/10.1037/a0037171.

Marquet RL, Bartelds AIM, Kerkhof AJFM, Schellevis FG, Van Der Zee J. The epidemiology of suicide
and attempted suicide in Dutch general practice 1983-2003. BMC Fam Pract 2005; 6:1-7. https://doi.
org/10.1186/1471-2296-6-1 PMID: 15631626

Gvion Y, Levi-Belz Y. Serious suicide attempts: Systematic review of psychological risk factors. Front
Psychiatry 2018; 9:1-17. https://doi.org/10.3389/fpsyt.2018.00001 PMID: 29410632

Richard A, Rohrmann S, Vandeleur CL, Schmid M, Barth J, Eichholzer M. Loneliness is adversely asso-
ciated with physical and mental health and lifestyle factors: Results from a Swiss national survey. PLoS
One 2017; 12:1-18. https://doi.org/10.1371/journal.pone.0181442 PMID: 28715478

Levi Y, Horesh N, Fischel T, Treves |, Or E, Apter A. Mental pain and its communication in medically
serious suicide attempts: An “impossible situation.” J Affect Disord 2008; 111:244-50. https://doi.org/
10.1016/j.jad.2008.02.022 PMID: 18436309

Calati R, Ferrari C, Brittner M, Oasi O, Olié E, Carvalho AF, et al. Suicidal thoughts and behaviors and
social isolation: A narrative review of the literature. J Affect Disord 2019; 245:653-67. https://doi.org/10.
1016/j.jad.2018.11.022 PMID: 30445391

Russell ST, Pollitt AM, Li G, Grossman AH. Chosen Name Use Is Linked to Reduced Depressive Symp-
toms, Suicidal Ideation, and Suicidal Behavior Among Transgender Youth. J Adolesc Heal 2018;
63:503-5. https://doi.org/10.1016/j.jadohealth.2018.02.003.

Peixoto EM, Knupp VMAO, Soares JRT, Depret DG, Souza CO, Messina MED, et al. Interpersonal Vio-
lence and Passing: Results from a Brazilian Trans-specific Cross-sectional Study. J Interpers Violence
2021; 18:8862605211005152. https://doi.org/10.1177/08862605211005152 PMID: 33866890

PLOS ONE | https://doi.org/10.1371/journal.pone.0259074  October 22, 2021 14/15


https://doi.org/10.1186/s12888-017-1517-6
https://doi.org/10.1186/s12888-017-1517-6
http://www.ncbi.nlm.nih.gov/pubmed/29304757
https://doi.org/10.1186/s40352-018-0071-8
https://doi.org/10.1186/s40352-018-0071-8
https://doi.org/10.1089/trgh.2018.0063
http://www.ncbi.nlm.nih.gov/pubmed/30972370
https://doi.org/10.2105/AJPH.2011.300568
https://doi.org/10.2105/AJPH.2011.300568
http://www.ncbi.nlm.nih.gov/pubmed/22698023
https://doi.org/10.1080/09540121.2013.841832
https://doi.org/10.1080/09540121.2013.841832
https://doi.org/10.1016/j.amepre.2020.03.026
https://doi.org/10.1016/j.amepre.2020.03.026
http://www.ncbi.nlm.nih.gov/pubmed/32798005
https://doi.org/10.1590/s0034-89102002000400008
http://www.ncbi.nlm.nih.gov/pubmed/12364916
https://doi.org/10.1016/j.jad.2015.12.038
https://doi.org/10.1016/j.jad.2015.12.038
http://www.ncbi.nlm.nih.gov/pubmed/26748738
https://doi.org/10.1089/lgbt.2013.0048
https://doi.org/10.1186/s12889-015-1378-1
http://www.ncbi.nlm.nih.gov/pubmed/25605404
https://doi.org/10.2105/AJPH.2013.301241
http://www.ncbi.nlm.nih.gov/pubmed/23488522
https://doi.org/10.1037/a0037171
https://doi.org/10.1186/1471-2296-6-1
https://doi.org/10.1186/1471-2296-6-1
http://www.ncbi.nlm.nih.gov/pubmed/15631626
https://doi.org/10.3389/fpsyt.2018.00001
http://www.ncbi.nlm.nih.gov/pubmed/29410632
https://doi.org/10.1371/journal.pone.0181442
http://www.ncbi.nlm.nih.gov/pubmed/28715478
https://doi.org/10.1016/j.jad.2008.02.022
https://doi.org/10.1016/j.jad.2008.02.022
http://www.ncbi.nlm.nih.gov/pubmed/18436309
https://doi.org/10.1016/j.jad.2018.11.022
https://doi.org/10.1016/j.jad.2018.11.022
http://www.ncbi.nlm.nih.gov/pubmed/30445391
https://doi.org/10.1016/j.jadohealth.2018.02.003
https://doi.org/10.1177/08862605211005152
http://www.ncbi.nlm.nih.gov/pubmed/33866890
https://doi.org/10.1371/journal.pone.0259074

PLOS ONE

Suicidal behavior among trans women

66.

67.

68.

69.

70.

James SE, Herman JL, Rankin S, Keisling M, Mottet L, Anafi M. The report of the 2015 U.S. Transgen-
der Survey. 2016.

Sevelius JM. Gender affirmation: A framework for conceptualizing risk behavior among transgender
women of color. Sex roles 2013; 68(11-12):675-689. https://doi.org/10.1007/s11199-012-0216-5
PMID: 23729971

Parr NJ, Howe BG. Factors associated with frequency of gender identity nonaffirmation microaggres-
sions among transgender persons. Cult Health Sex. 2020;1-17. https://doi.org/10.1080/13691058.
2020.1755454 PMID: 32436784

Depret D, Neto M, Acioli S, Cabral IE, Caravaca-Morera J, Rafael RMR. Acess of travestites and trans-
sexual women to Primary Health Care Services: integrative literature. Research, Society and Develop-
ment 2021; 9:e214910895. https://doi.org/10.33448/rsd-v9i10.8595.

Soares JRT, Queiroz Junior AS, Knupp VMAO, Peixoto EM, Andrade LMM, Sampaio EJN, et al. Com-
munity violence experienced by the population of transvestites and trassexual women in Rio de Janeiro:
a cross-sectional study. Reseach, Society and Development 2021; 10:e30310414155. https://doi.org/
10.33448/rsd-v10i4.14155.

PLOS ONE | https://doi.org/10.1371/journal.pone.0259074  October 22, 2021 15/15


https://doi.org/10.1007/s11199-012-0216-5
http://www.ncbi.nlm.nih.gov/pubmed/23729971
https://doi.org/10.1080/13691058.2020.1755454
https://doi.org/10.1080/13691058.2020.1755454
http://www.ncbi.nlm.nih.gov/pubmed/32436784
https://doi.org/10.33448/rsd-v9i10.8595
https://doi.org/10.33448/rsd-v10i4.14155
https://doi.org/10.33448/rsd-v10i4.14155
https://doi.org/10.1371/journal.pone.0259074

